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That Which Is Claimed Is: 


1 . A method of providingj metallurgy structures for input/output pads of 
an electronic device comprisinqfa substrate including semiconductor portions 
5 thereof, and first and second iriput/output pads on the substrate, the method 
comprising: 

providing first and secohd metallurgy structures on the respective first 

and second input/output pads] the first and second metallurgy structures 

y 1 

having a shared metallurgy stihjcture adapted to receive solder and wire 


.10 bonds. 


15 


20 


. 2. A method according to Claim 1 wherein the first and second 
metallurgy structures comprise a gold layer on a surface thereof opposite the 
input/output pads. 

3. A method accordir^g to Claim 1 wherein providing the metallurgy 
structures comprises: 

providing underbumpj metallurgy layers on the respective input/output 

pads; 


providing barrier laye 
providing passivation 


25 


providing adhesion 
providing conduction 


rs on the underbump metallurgy layers; and 
layers on the barrier layers. 


A(^co^ 4. A method accordihg to Claim 3 wherein providing underbump 
metallurgy layers comprises : 


Iciyers 


on the respective input/output pads; and 
layers on the adhesion layers. 


5. A method according to Claim 3 wherein providing underbump 
metallurgy layers comprises providing a continuous underbump metallurgy 
30 layer on the substrate and on the first and second input/output pads. 


6. A method accord 


ng to Claim 5 wherein providing the barrier layers 


comprises selectively electr Dpiating the barrier layers on the underbump 


12 


4; 


01 

U 

fa 

o 


15 


25 


y Docket No. 9180-5 


metallurgy layer and wherein provic|ng the passivation layers comprises 
selectively electroplating the passivation layers on the barrier layer. 


7. A method according to 
layers is followed by: 

'removing portions of the co(i 
covered by the barrier layers and 


y 


8. A method according to 
10 comprise titanium layers, and 
layers. 


9. A rhethod according to C 
nickel layers. 


aim 6 wherein providing the^assivation 


inuous underbump metallurgy >layer not 
passivation layers. 


tie 


CBaim 4 wherein the adhesion layers 
wherfein the conduction layers comprise copper 


aim 3 wherein the barrier layers comprise 


10. A method according to C&aim 9 wherein the barrier layers have a 


thickness in a range of 0.5 microns o 2.0 microns 

1 1 . A method according to Cjlaim 3 wherein the passivation layers 
20 comprise gold layers. 


12. A method according to 
thickness in a range of 0.05 micronfe 


qiaim 1 1 wherein the gold layers have a 
to 2.0 microns. 


13. A method according to Claim 1 further comprising: 
providing a solder structure pn the first metallurgy staicture opposite 
the substrate; and 

maintaining the second mefallurgy structure free of solder. 


30 


14. A method according id Claim 13 further comprising: 
bonding a wire to the second metallurgy structure. 


15. A method according ti Claim 13 further comprising: 
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bonding a second subs^ate to the first substrate via the solder 
structure. 

i; 
I 

16. A method accordiryg to Clainn 1 wherein the electronic device 
further connprises a protective insulating layer on the substrate and on 
portions of the first and second input/output pads so that portions of the 
input/output pads are exposed through the protective insulating layer. 


1 7. A method for providing a metallurgy structure for an input/output 
pad of an electronic device comprising a substrate and an input/output pad on 
the substrate, the method conprising; 

providing an underbunr p metallurgy layer on the input/output pad; 
providing a barrier layej" on the underbump metallurgy layer; and 
providing a passivation layer on the barrier layer. 

18. A method accordirjg to Claim 17 wherein providing the underbump 
metallurgy layer comprises: 

ayer on the input/output pad; and 
layer on the adhesion layer. 


providing an adhesion 
providing a conduction 


19. A method according to Claim 18 wherein providing the adhesion 


layer comprises prpviding a 
conduction layer comprises 


ti anium layer, and wherein providing the 
oviding a copper layer. 


25 20. A method accordipg to Claim 17 wherein the barrier layer 

comprises a nickel layer. 

21 . A method according to Claim 20 wherein the barrier layer has a 
thickness in a range of 0.5 microns to 2.0 microns. 


22. A method accorfling to Claim 17 wherein the passivation layer 
comprises a gold layer. 
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23. A method accOTding to Claim 22 wherein the gold layer has a 
thickness in a range of 0.05 microns to 2.0 microns. 


24. A method according to Claim 17 further comprising: 
providing a soideij structure on the metallurgy structure opposite the 

substrate. 

25. A method according to Claim 24 wherein the electronic device 
comprises a second inpijit/output pad on the substrate, the method further 
comprising: 

providing a secoqd underbump metallurgy layer on the second 
input/output pad; 

providing a secorjd barrier layer on the second underbump metallurgy 
layer; and 

providing a secoi[id passivation layer on the second barrier layer; and 
the second passivation layer. 


bonding a wire tc 


26. A method according to Claim 24 further comprising: 
bonding a secorjd substrate to the first substrate via the solder 
structure. 


27. A method according to Claim 17 further comprising: 
a protective insjjiating layer on the substrate and on portions of the 
input/output pad so that portions of the input/output pad are exposed through 
the protective insulatimg layer. - 


28. A method (according to Claim 17 wherein the passivation layer is 
adapted to receive so lder and wire bon ds 


29. An electronic device 
a substrate including 
first and second inp 



prising: 

or portions thereof; 


ads on the substrate; 
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^rst and second metallurgy structures on the respective first and 
second rn put/output pads, the first and second metallurgy structures having a 
shared mWallurgy structure adapted to receive solder and wire bonds. 

30. Arvelectronic device according to Claim 29 wherein the first and 
second metallutay structures each comprise a gold layer on a surface thereof 
opposite the input/output pads. 


31 . An electronic device, according to Claim 29 wherein the common 
10 metallurgy structures each comprise: 

an underbump metallurgy layer on the respective input/output pad; 
a barrier layer on the cmderburn^,jTt6fa^ layer; and 
a passivation layer on the bafmer layer. ^ 


y.9 


15 32. An electronic de^^ice ac'fcording to C\aM 31 wherein the 

underbump metallurgy layer comprisfes an adhesi6n layer on the respective 
input/output pad. and a conduction layer on the adhesion layer. 

33. An electronic device according tovClianf\32 wherein^the adhesion 
20 layer comprises a titani^jm layer, and/wherein il^e cohdtrCfion layer comprises 
a copper layer. 


25 


34. An electronic device according to Claim 3i^wherein the barrier 
layer comprises a nickel layer. 

35. An electronic device according to Claim 34 wher^n the barrier 
layer has a thickness in a range of 0.5 microns to 2.0 microns.N 


36. An electronic device according to Claim 31 wherein thespassivation 
30 layer comprises a gold layer. 


37. An electronic device according to Claim 36 wherein the gold i^yer 
has a thickness in a range of 0.05 microns to 2.0 microns. 
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i8. An electronic device according to Claim 29 further comprising: 
a solder structure on the first metallurgy structure opposite the 
substrate with the second metallurgy stnjcture being free of solder. 

39. Art electronic device according to Claim 38 further comprising: 
a wire bonded to the second metallurgy structure. 


10 


40. An electronic device according to Claim 38 further comprising: 
a second suDstrate bonded to the solder structure opposite the first 
metallurgy structure.^ 
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41 . An electronic device accordingto Claim 29 further comprising: 

a protective insulating^teyer on the substrate and on portions of the first 
and second input/output^ds so that portions of the input/output pads are 
exposed through th^rotecijve insula^g layer. 

42. An electronic devic^co/fiprjsing: 
a substr^e; 

an input/output pad on tne sijbsti^e; 

a metall jrgy structur^n the\nput/output pad. the metallurgy structure 
comprising, \ 

an uhd^ump metallurg^layer on the input/output pad; 
a barrier layer on the under\bump metallurgy layer; and 
a passivation layer on the barrier layer. 

43. An electronic device according toNciaim 42 wherein the under 
bump metallurgy layer comprises an adhesionNayer on the input/output pad, 
and a conduction layer on the adhesion layer. 


30 44. An electronic device according to CliamVs wherein the adhesion 

layer comprises a titanium layer, and wherein the conduction layer comprises 
a copper layer. 
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45\ An electronic device according to Claim 42 wherein the barrier 
layer comprises a nickel layer. 

46. An dJectronic device according to Claim 45 wherein the barrier 
layer has a thickrtess in a range of 0.5 microns to 2.0 microns. 

47. An electronic device according to Claim 42 wherein the passivation 
layer comprises a gold layer. 

48. An electronic ofevice according to Claim 47 wherein the gold layer 
has a thickness in a range of 0.05 microns to 2.0 microns. 


49. An electronic device^ccoFdtn^To^Ctaim 42 further comprising: 
a solder structure on the pnetallurgy structur^ opposite the substrate. 


50. An electronic d^ice accc5i;jling to Cl^np 49 further comprising: 
a second input/outc 

a second metallurflv structure on the s4cohd input/output pad, the 
second metallurgy structure comprising, 

a second ijinderbump met^lur^ laVer on the input/output pad, 
a second Barrier layepon the unclerDUiTTpjpetallurgy layer, and 
a second pa^vatfon layer on the>barrier layer; and 
a wire bonded to the second metallurgy structure. 


51 . An electronic device according to Claim 4s^^further compising: 
a second substrate bonded to the solder bump opposite the metallurgy 

structure. 

52. An electronic device according to Claim 42 further^mpnsing: 
a protective insulating layer on the substrate and on portrpns of the 

input/output pad so that portions of the input/output pad are expend by the 
protective insulating layer. 
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53\An electronic device according to Claim 42 wherein the passivation 
layer is adaf&ted to receive solder and wire bonds. 

54. An electronic device comprising: 
5 a substrate 

an input/outfiut pad on the substrate; 

a bonding structure on the input/output pad. the bonding structure 
comprising, 

a barrier la^er comprising nickel on the input/output pad; and 
10 a solder structure on the barrier layer. 

O 55. An electronic device according to Claim 54 further comprising an 

kD under bump metallurgy layer betwe^ttle nickfeK^arrier layer and the 

input/output pad. 

W 15 

B s 

igi 56. A electronic device accoi^ing to Clai^ 55 wherein 

~ metallurgy layer compnses an adhesion \aye/(pn the input/output pad, and a 

;fl conduction layer on/the adhesion layerX 


20 57. An electronic device accomngsto Claim^^ the adhesion 

layer comprises ^ titanium layer, apa where{n the conduction layer comprises 
a copper layer. 

58. An electronic device according to Claim 54 wherein the barrier 
25 layer comprises a nickel layer free of lead and an alloy layer including nickel 

and lead between the nickel layer free of lead and the solder structure. 

59. An electronic device according to Claim 5^ further comprising: 
a second input/output pad on the substrate; 

30 a second bonding structure on the second inputi^utput pad, the second 

bonding structure comprising, 

a second barrier layer comprising nickel on the second 

input/output pad, and 

a gold layer on the barrier layer comprising nickpl; and 
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a wire bonded to thes^econd bonding structure. 

60. An electronic device^cording t6 Claim 54 further connpising: 
a second substrate boj^ded^o the/golder structure. 

61 . An electronic device accpf ding >0XteiTfr54 further connprising: 
a protective insulatinfcMay^ on the\substrate and on portions of the 

input/output pad so that portions of the inpc^J/output pad are exposed through 
the protective insulating layer. 


62. A meViod for providing bonding structures for input/output pads of 
an electronic device comprising a substrate and first and second input/output 
pads on the substrate, the method comprising; 

providing fir^ and second banner layers on the respective first and 
second input/output pads wherein the first and second banier layers each 
comprise nickel; 

providing first hnd second passivation layers on the respective first and 
second barrier layersiand 


providing a sola er structure on thetfirst gassivation layer whilje 


20 maintaining the second passivat ion layer free o f solder, 

63. A method according to Claim 62 further comprising: 
providing first ana second under bump metallurgy layers between the 

first and second barrier [ayers and the first and second input/output pads. 

25 

64. A method according to Claim 62 further comprising: 
reflowing the solder stmcture so that the first passivation layer diffuses 

into the solder structure. 

30 65. A method according to Claim 64 wherein during reflowing the 

solder structure, lead frornjthe solder structure diffuses into a portion of the 
first barrier layer. 


66. A method accorjding to Claim 62 further comprising: 
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bonding a wire lo the second passivation layer. 


67. A method according to Claim 62 wherein the passivation layer 
comprises a gold layer. 

68. A method according to Claim 62 further comprising: 
bonding a sec ond substrate to the first substrate via the solder 

structure. 
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